In vitro maturation of clonal CD4+CD8+ cell lines in response to TCR engagement.
Engagement of the TCR on immature CD4+CD8+ (DP) thymocytes by an appropriate peptide/MHC ligand evokes a complex program of maturation known as positive selection. As a result, DP thymocytes are rescued from programmed cell death, become committed to the CD4 or CD8 lineage, extinguish expression of V(D)J recombinase activity, and undergo further maturation. We describe here a panel of DP thymic lymphoma cell lines that, in response to in vitro TCR engagement, undergo many of the TCR-beta-induced maturation events that have been reported to accompany positive selection of DP thymocytes in vivo. These events include increased expression of CD5, CD69, CD45, TCR-alpha, and MHC class I, and decreased expression of Thy-1 and heat-stable Ag. In addition, we observed TCR-induced expression of the bcl-2 gene, a well described inhibitor of programmed cell death. Finally, TCR engagement decreased expression of recombinase-activating genes and terminal deoxynucleotidal transferase genes, as well as V(D)J recombinase activity. However, TCR engagement did not elicit demonstrable CD4/CD8 lineage commitment. These observations suggest that engagement of the TCR on these DP cell lines elicits multiple maturation events that are part of the positive selection developmental program, but not CD4/CD8 lineage commitment. Thus, these DP cell lines provide the opportunity to elucidate molecular mechanisms of maturation and CD4/CD8 lineage commitment in vitro.